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Status 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
1 ■ The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
inventbn was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2, 5-8, are rejected under 35 U.S.C. 103(a) as being unpatentable over 

U. S. Patent No. 6,094,305 (Shiraishi) in view of U. S. Patent No. 5,673,103 (Inoue et 

al., hereinafter referred to as Inoue). 

Shiraishi, in col 7, lines 54-67, in col 8, lines 1-64, in col 9, lines 28-67, in col 10, 

lines 1-32, in col 1 1 , lines 1-14, and lines 55-64, discloses a method of using an 

illumination source in an exposure apparatus comprising a reticle stage, a mirror, a lens 

system, and a wafer placed on a wafer stage (substrate plane), providing a reticle that 

has an opaque layer on one side (chromium films), and aperture openings on the other 

side (slit, second side), illuminating the opaque layer (dielectric thin films) to form an 

interference pattern of the opening on the mask, imaging the interference pattern via a 

projection optical system and focusing and projecting the image onto the wafer and 

characterizing the illumination source (respective light components) based on the 

pattern image formed. Shiraishi, in col 5, lines 7-45, in col 16, lines 37-67, in col 17, 

lines 1-44, in col 22, lines 4-16, discloses determining the contrast of the interference 

fringes (interference pattern) from the image pattern formed on the wafer, estimating a 

contrast function (a variable "a") from the width of the openings (transmitting openings) 
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(distance between the slits), and the contrast deternnined, determining the intensity 
distribution of light based on a Fourier transform plane with respect to a pattern of the 
mask (claims 1-2, 5, and 8 ). Shiraishi, in col 7, lines 55-67, in col 11, lines 16-30, in col 
16, lines 57-60, discloses determining the wavelength of the light generated by the 
illumination source, determining the NA of the optical system, performing illumination via 
a mask wherein the thickness of the opaque layer (pitch, thickness of the thin dielectric 
film), and the width (W) of the openings (slit width, and/or the distance between the 
openings) are adjusted such that ratio of i) the width to the pitch (thickness) or ii) the 
distance to the depth of the patterns in the mask is less than the wavelength employed 
(claims 6-7). 

The difference between the claims and Shiraishi is that Shiraishi does not 
disclose that the opaque layer formed on the mask surface faces the illumination 
source. 

Inoue, in col 13, lines 2-9, and in figure 13A, and 13B, discloses positioning a 
light shielding film (opaque layer) on the mask surface side facing the Illumination 
source. 

Therefore, it would be obvious to a skilled artisan to modify Shiraishi by 
positioning a light shielding film on the surface of the nnask facing towards the 
illumination source because Inoue, in col 13, lines 10-221, discloses that applying the 
light shielding film prevents the phase difference occurrence of edge portions and thus 
avoids the formation of unnecessary dark portions. 
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3. Claim 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over U. S. 
Patent No. 6,094,305 (Shiraishi) in view of U. S. Patent No. 5,673,103 (Inoue et al., 
hereinafter referred to as Inoue) as applied to claims 1-2. and 5-8, above, and further in 
view of U. S. Patent No. 4,885,232 (Spak). 

Shiraishi in view of Inoue is discussed in paragraph no. 2. 

Shiraishi, in col 1, lines 16-22, in col 18, lines 11-51, discloses that a positive 
photoresist coated wafer is photolithographically patterned (exposed, developed, 
exposed portions removed to form a pattern, recording of the image signal) (claim 3). 

The difference between the claims and Shiraishi in view of Inoue is that Shiraishi 
in view of Inoue does not disclose that the height profile of the unexposed portions of 
the photoresist is subsequently measured with a microscope. 

Spak. in col 7, lines 14-49. discloses that the surface profilometry of the 
patterned positive photoresist is observed through a microscope. 

Therefore, it would be obvious to a skilled artisan to modify Shiraishi in view of 
Inoue by employing the method of measuring the wall profile of the patterned 
photoresist as taught by Spak because Spak , in col 7, lines 32-49, discloses that the 
microscope enables the observation of the micron size lines (pattern) at a magnification 
of 10,000 times, and enables comparisons of the different lines and their irregularities in 
slope or size produced at different exposure parameters. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 6,094,305 (Shiraishi) in view of U. S. Patent No. 5,673,103 (Inoue et al.. 
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hereinafter referred to as Inoue) as applied to claims 1-2, and 5-8, above, and further in 
view of U. S. Patent No. 6,699,628 (Shima). 

Shiralshi in view of Inoue is discussed in paragraph no. 2. 

The difference between the claims and Shiraishi in view of Inoue is that Shiraishi 
in view of inoue does not disclose that a sensor is moved in the substrate plane during 
the imaging process (recording of the image signal) (claim 4). 

Shima, in col 7, lines 45-58, in col 8, lines 20-35, discloses that during the 
exposure processing (imaging the wafer via a mask) an interferometer (a sensor, 
reference 18 of figure 1 , detector) is positioned parallel to the wafer surface near the 
wafer stage (in the substrate plane). 

Therefore, it would be obvious to a skilled artisan to modify Shiraishi in view of 
Inoue by employing the interferometer suggested by Shima because Shima, in col 8, 
lines 20-26, discloses that the interferometer positioned proximate the substrate stage 
enables the constant detection of the wafer stage in an X-Y plane at a resolution of 
about 0.01 [J. 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-8, filed June 30, 2006, have been 
considered but are moot in view of the new ground(s) of rejection. See paragraph no. 2, 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
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attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
information regarding the status of an application may be obtained from the Patent 
Application Infomiation Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free), 
dcd (\ 



September 18, 2006. 



JOHN A. MCPHERSON 
PRIMARY EXAMINER 




